The use of high-intensity, tunable monochromatic x-rays for the quantitative analysis of biological and geochemical specimens at the 10 g level is described. Incident x-rays were obtained from the new LBL-EXXON permanent magnet wiggler beamline at the Stanford Synchrotron Radiation Laboratory. The sample detector geometry was designed to make optimal use of polarization advantages for background reduction. Questions regarding the sensitivity and accuracy of the measurements were studied with particular emphasis on the advantages of tuning the x-ray energies for optimum excitation for specific elements. The implications of these measurements with respect to the use of x-ray microprobe beams will be discussed.
Introduction
The unique properties of synchrotron radiation are ideally suited for use as an excitation source in x-ray fluorescence analysis. The high intensity exceeds the flux available from conventional x-ray tubes by several orders of magnitude. The narrow divergence angle facilitates the design of efficient monochromators and other x-ray optical devices. Finally, the high degree of Mnear polarization inherent in the beam can be exploited to reduce scattered background. This is particularly important for energy dispersive measurements where the sensitivity is often limited by the amount of background viewed by the detector.
Although these advantages can benefit all types of analysis, it is most interesting to consider those cases in which the use of synchrotron radiation facilitates analytical measurement which might otherwise not be possible. -4 -Calibration of the system was achieved using a multielement standard prepared by generating an aerosol from a solution containing a quantitative mixture of known elements. The selection of elements was dictated by the requirement that the resulting x-ray spectrum should not exhibit major line overlaps. The aerosol particles were collected on a thin, teflon filter using an impactor stage to limit the particle size to less than 2.5 pm aerodynamic diameter, "article loadings on the resultant thin film standard were kept below the concentration where layer absorption corrections were required.
Areas of current interest include the use of intense beams for the analysis of

Subsequent measurements of individual element mass loadings using a carefully calibrated x-ray spectrometer in our laboratory established the concentrations
of the multielement standard to an accuracy of 3£ or better. 
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